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What does empirical 
research say?
Searching for new 
perspectives
What are socio-
scientific issues?
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Part 1
What are socio-
scientific issues?
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Conceptual 
links to 
science
Arise as issues
for or in 
society
Socioscientific 
issue
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Science
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The population of the bees worldwide is declining. 
Should we care, and why?
(Evagorou & Puig, 2017)
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What is the best solution to minimize the number of 
mosquitoes in our area? 
(Nicolaou, Evagorou & Lymbouridou, 2015)
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Activity
Now you have seen an example 
of how teaching socioscientific 
issues could look like
Discuss with your neighbour 
(2 min). What do you think 
characterises a socioscientific 
issue?
Type answer on www.menti.com
use code XX XX XX
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What characterises a socioscientific issue? 
Controversial and contentious 
issues – for society and/or 
science 
Issues at the frontier of science; 
tentative status 
Require participation in discussion 
and debate about what to do (and 
possibly taking action)
Require the use of evidence 
from science as well as other 
disciplines 
Require judgement and decision-
making 
Require a degree of moral 
reasoning and ethical 
evaluation 
(Kolsto, 2000; Oulton, Dillon & Grace, 2004; Zeidler, 2003; Sadler, 2004; Albe, 2008; Benzce, Sperling & Carter, 2012; 
Salvato & Testa, 2012; Zeidler & Nichols, 2009; Nielsen, 2013; Zeidler, 2014; Nicolaou, Evagorou & Lymbouridou, 2015)
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Working definition
Socioscientific issues have a scientific component 
but arise as societal issues and incorporate other 
disciplines and knowledge domains (political, 
financial, ethical and moral, religious etc).
Science disciplines
Other 
disciplines
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Waste 
treatment
Nuclear 
plants
Energy 
resources
Global Warming
Geological 
risks
Environment
Medicine and 
neuro-sciences
Medicalization 
of society
Doping
Vaccines
Illness 
treatments (eg. 
Malària)
Brain enhancements
Nano-technologyBio-technologyGenetically 
Modified 
Organisms 
(GMO)
Stem cells
Mobile phones  
materials
(eg. Coltan) New materials (eg. Edible containers)
Food 
options
Examples of socioscientific issues
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Issues to include in the curriculum
What Major “Socio-Scientific Topics” Should the Science
Curriculum Focused on? A Delphi Study of the Expert
Community in China
Yanlan Wan1 & Hualin Bi2
Received: 14 January 2018 /Accepted: 17 December 2018/
# Ministry of Science and Technology, Taiwan 2019
Abstract
Science and technology play an important role in the development of human
society. Thus, science education should reflect the trend of social development
and prepare students to think about and make wise decisions on major social
topics related to science. As an aspect of the societal dimension of science, socio-
scientific topics (SSTs) have a great influence on social development. In order to
prepare students to participate in modern social life effectively, shape the society
in a sustainable way, and become responsible citizens in the future, what major
SSTs should science curriculum relevant to students and the society focus on? In
this study, the famous forecasting method, the Delphi method, was used to explore
the above-mentioned question. Thirty-three experts who came from Chinese
universities and scientific research institutes were invited to make effective deci-
sions based on the backgrounds of social development and students’ all-round
development demands during a three-stage Delphi process. The results showed
that six level-one SSTs that referred to the generalized and superior socio-
scientific fields and thirty corresponding level-two SSTs that referred to their
specific and inferior topics achieved consensus and should be emphasized in the
science curriculum. The six level-one SSTs are “environmental issues,” “safety
and health,” “resources and energy,” “ecological system,” “biotechnology,” and
“new materials.” It is believed that the conclusion is helpful to promote the
development of students’ key competencies and can provide advice and enlight-
enment for science curriculum reform all over the world.
Keywords Delphimethod . Frontiers of science . Science curriculum . Socio-scientific
issues . Socio-scientific topics
International Journal of Science and Mathematics Education
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Environmental Issues:
Water pollution, soil pollution, global warming
Safety and Health:
Food safety, rationale use of antibiotics
Resources and Energy:
Development of clean energy, application of 
solar energy
Ecological system:
Biodiversity loss, destruction of rainforests 
and wetlands
Biotechnology:
Gene therapy, GMO
New materials:
Nano-technology
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What characterises socioscientific learning and teaching?
(Zeidler, et al., 2003; Sadler, 2009; Zeidler et al., 2009; Bencze & Carter, 2011; Evagorou, Jimenez-Aleixandre & Osborne, 
2011; Nielsen, 2009, 2010, 2012; Evagorou & Osborne, 2013; Zeidler & Nichols, 2009)
Decision-making and practical 
argumentation
Recognising reliable evidence and 
data and making judgement calls
Understanding how to differentiate 
science from nonscience issues 
Taking action on issues 
relevant to their everyday lives 
Collaborative learning 
Situated learning contexts 
Character formation 
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Rationales for teaching socioscientific issues
• Improves knowledge and 
understanding
• Improves understanding of the 
nature of science
• Contributes to citizenship 
education by helping students 
make informed decisions
85
1  Introduction 
 Science and technology are essential components for every modern society. They 
offer the base from which to promote economic growth and welfare. Developments 
and decisions concerning science and technology are also essential for protecting 
the environment for coming generations and thus enabling a sustainable develop-
ment into our future (Burmeister et al.  2012 ). Therefore, society is continuously 
driven to make decisions about science and technology – in particular about their 
application and use with a view to their consequences on local, as well as regional, 
national, and global levels. In a democratic society, every citizen is thought to 
contribute to respective debates and decisions, even if the citizen is not an expert in 
science or technology. That is why science education should provide a respective 
basic knowledge and understanding for all students, but it should also offer a frame-
work to learn about the use of science in societal debate (Bauer  2009 ; Hofstein et al. 
 2011 ; Millar and Osborne  1998 ; Sjöström  2013 ; Ryder  2001 ). 
 Learning about the use of science in societal debates should enable learners to 
become future responsible citizens. They should learn to cope with their life indi-
vidually within the society they live in but also to participate actively in societal 
discourse concerning socio-scientifi c issues (Roth and Lee  2004 , Hofstein et al. 
 2011 ; Sjöström  2013 ). Science education should more thoroughly consider its role in 
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Socio-scientific reasoning influenced by identities
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Abstract Based on the comments by Lopez-Facal and Jime´nez-Aleixandre, we consider
that the cultural identities within Europe interfere with the question of the re-introduction of
the Slovenian bear, generating a kind of ‘‘discrimination.’’ When the SAQs under debate run
against the students’ syst ms of value, it seems that the closer the connection between the
SAQs (socially acute questions) and the territorial and cultural identity, the more deeply
the associated systems of values are affected; and themore the evidence is denied, the weaker
the socio-scientific reasoning becomes. This result shows the importance of attempting to get
the students to clarify the values underlying their socio-scientific reasoning. As Sadler
observed, there was no transfer of socio-scientific reasoning on the three questions consid-
ered; each SAQ, as they are deeply related to social repres ntations and identity, generated a
specific line of reasoning balancing more or less each operation. Among various methods of
teaching SAQs—problematizing, genetic, doctrinal and praxeological methods––socio-
scientific reasoningmay be a complex activity of problematization fostering the development
c itical thinking. Confr ntedwith the refusal to analyse the evid ce in the case of the bear,
and because of the nature of SAQs, we explore the notion of tangible proof. We think it
relevant to study, together with the students, the processes of investigation used by the actors
to establish or disestablish tangible proof on SAQs by analysing the intermediary states of the
systems of proof, and possibly the ‘‘w ak signals’’ which result in calling for the imple-
mentatio of the precautionary principle.
Keywords Social representation ! Identity ! Socio-scientific reasoning !
S cially acute qu stions ! Socio-sci ntific issues
L. Simonneaux (&)
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ENFA, France
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• Promotes the perceived relevance 
of science teaching
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Rationales for teaching socioscientific issues
Learning in science
(Developing scientific knowledge)
Learning about science
(Understanding the nature of science)
Learning to use science
(Invoking science to thematise societal issues)
Functional 
Scientific literacy
(Vision II)
(Roberts, 2007; Zeidler & Sadler, 2010)
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Part 2
What does empirical 
research say?
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Findings about students
● Extensive review of the literature on students   
○ Sadler & Dawson (2012) - science content knowledge, nature of science, 
interest and motivation, and argumentation
○ Sadler (2004) - informal reasoning and SSI
● Most of the studies with students are with college students or secondary students, 
and very few with younger students.
● Some studies include explicit instruction of SSI, and others simply present SSI as a 
conversation starter, 
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Students: Learning in science
The connection between SSI and content knowledge 
• SSI-teaching has been documented to improve conceptual 
understanding (Applebaum et al., 2006; Klosterman & Sadler, 2010; 
Sadler et al., 2016; Dori et al.; 2003; Venville & Dawson, 2010; Zohar 
& Nemet, 2002)
• The quality of informal reasoning about SSIs is linked to content 
knowledge (Flemming, 1986a; 1986b; Tytler et al., 2001; Sadler & 
Zeidler, 2004)
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Students: Learning about science
Few studies on students’ engagement with science
• Students are more motivated to learn science after 
engaging with SSI (Bennett et al., 2004; Bulte et 
al., 2006), especially if the SSI they are studying is 
of personal or global interest.
• Statistically significant differences on students’ 
attitudes towards science after engaging with SSI 
(Lee & Erdogan, 2007; Yager et al., 2006).
More evidence for SSI & NOS is needed
• More sophisticated and nuanced epistemological 
stances, if students continuously engage with 
SSIs (Zeidler et al., 2009)
• SSI-teaching can improve NOS understanding 
(Herman, 2018; Lewis et al., 2006)
• But, teaching NOS in a SSI context does not 
seem to outperform teaching NOS explicitly 
(Khishfe & Lederman, 2006)
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Students: Learning to use science
SSI contexts can improve argumentation skills
• But this is highly dependent on the nature and 
quality of supports provided to students 
(Andriessen, Baker & Suthers, 2003; Bell, 2004; 
Evagorou & Avraamidou, 2008; Sadler & 
Dawson, 2012)
• SSI context can help students improve their 
argumentation skills (Dawson & Venville, 2010; 
Grace; 2009; Tal and Kedmi, 2006)
• SSI-argumentation difficult to assess on the fly 
(Evagorou, 2011; Nielsen, 2012) 
Limited empirical studies on activism and SSI:
• Some SSI-teaching formats increased students’ 
commitment to activism (Benzce et al., 2012) 
• Some SSI-teaching led students to recognise 
themselves as important agents of change 
(Reis, 2014)
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Topical distribution of empirical papers (1986-2018) (N=485)
Research on 
in-service 
teachers
Research on 
pre-service 
teachers
Research 
on 
students
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Pre-service teachers and SSI
● Growing body of research on SSI and pre-service teachers (Nielsen, in print), most on the 
impact of special workshops woven within teacher training (Evagorou & Puig, 2017; Kilinc et 
al., 2017)
● Special workshops can have positive effect on PSTs understanding of SSI, but often limited 
effects on their SSI practice (Garrido Espeja & Couso, in print)
● PSTs’ epistemological beliefs seemed to correlate with their ability to engage in informal 
reasoning concerning SSI (Ozturk & Yilmaz-Tuzun, 2017) and their views of science (Leung 
et al., in print; Evagorou & Puig, 2017)
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Pre-service teachers and SSI
Teaching SSI puts demand on PSTs:
● to use information and knowledge from outside their scientific domains (i.e., moral, 
financial, ethical dilemmas) (Simonneaux & Simonneaux, 2008). 
● Use skills and competences that might be new to them (coordinating group work, ethics) 
(Topcu et al., 2010)
● Content knowledge is often impeding implementation of SSI as most of these studies are 
with elementary school teachers.
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Towards a literature review (1986-2018)
Aim: 
To establish a systematic overview of the empirical research 
on socioscientific issues that focuses on in-service teachers
(Nielsen & Evagorou, in preparation)
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Database search in ERIC and WoS:
TOPIC:(socioscientific issues) OR
TOPIC:(SSI) OR TOPIC: (socio-
scientific issues) OR TOPIC:
(societal issues) AND TOPIC:
(teach*). Timespan: 1986-2018. 
Review process
Result: 1148 unique publications
Removing publications not about SSI
Result: 716 publications
(Nielsen & Evagorou, in preparation)
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(Nielsen & Evagorou, in preparation)
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Database search in ERIC and WoS:
TOPIC:(socioscientific issues) OR
TOPIC:(SSI) OR TOPIC: (socio-
scientific issues) OR TOPIC:
(societal issues) AND TOPIC:
(teach*). Timespan: 1986-2018. 
Review process
Result: 1148 unique publications
Removing publications not about SSI
Result: 716 publications
Removing non-empirical papers
Result: 485 papers
(Nielsen & Evagorou, in preparation)
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Database search in ERIC and WoS:
TOPIC:(socioscientific issues) OR
TOPIC:(SSI) OR TOPIC: (socio-
scientific issues) OR TOPIC:
(societal issues) AND TOPIC:
(teach*). Timespan: 1986-2018. 
Review process
Result: 1148 unique publications
Removing publications not about SSI
Result: 716 publications
Removing non-empirical papers
Result: 485 papers
Removing papers not on in-service teachers 
Result: 72 publications
Removing papers in which 
• teachers were only in focus in an en
passant fashion. 
• SSI was only a deep context or rationale 
for the study 
• the methods of the study were not 
adequately presented
Result: 41 publications
(Nielsen & Evagorou, in preparation)
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Journal Title N
International Journal of Science Education 11
Research in Science Education 6
Book Chapters 3
Cultural Studies of Science Education 2
Journal of Science Teacher Education 2
Journal of Biological Education 2
Science & Education 2
African Journal of Research in Mathematics, Science and Technology Education 1
The Curriculum Journal 1
International Education Studies 1
Journal of Research in Science Teaching 1
Science Education 1
Teaching and Teacher Education 1
Journal of Agricultural Education 1
International Research in Geographical and Environmental Education 1
European Journal of Science and Mathematics Education 1
International Journal of Science and Mathematics Education 1
Cambridge Journal of Education 1
Teachers College Record 1
Journal of Science Education and Technology 1
(Nielsen & Evagorou, in preparation)
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Themes in the research corpus
5
Evaluating PD aiming to 
support SSI teaching
3
Differences between 
science teachers and 
teachers from other 
disciplines
3
Assessment of SSI
1
Content knowledge and 
SSI
11
Examining teaching 
strategies that support SSI
5
Challenges implementing 
SSI in classroom 
22
Teachers’ perceptions, 
views, motivations or 
attitudes related to SSI 
(Nielsen & Evagorou, in preparation)
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Methods in the research corpus
Quantitative methods:
1 publication
Mixed methods:
7 publications
Qualitative methods: 
33 publications
9
Reflections
3
Action research
6
Focus group discussions
10
Lesson observations
9
Case studies - short term 
and longitudinal
34
Interviews
(Nielsen & Evagorou, in preparation)
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Remarks about methods in the corpus
● A large portion of the studies were contextualized in auxiliary PD programs 
● All most all studies use convenience samples 
● Larger samples only have to do with teachers’ perceptions vis á vis SSI
(Nielsen & Evagorou, in preparation)
Overview of findings
Self-efficacy & support
Teachers can be reluctant to teach SSI due to 
concerns about their abilities, time constraints and 
lack of support materials
(Pitiporntapin & Srisakuna, 2017; see also Ekborg
et al., 2013; Saunders & Rennie, 2013). 
Pedagogical approach
Teachers often turn to teacher-centred activities 
emphasising on content or facts of science as a 
way to cope with the pedagogical challenges of 
SSI (Day & Bryce, 2011).
Teacher focus
Teachers often have a content-centred 
interpretation of SSI; they teach SSI in order to 
teach content; reduce SSI to specific content 
(Tidemand & Nielsen, 2017).
Guiding students
Some teachers lack confidence in monitoring 
student discussion (e.g Bryce & Gray, 2004) and 
find it difficult to facilitate students’ search for, and 
critical examination, of information (Ekborg et al., 
2013)
(Nielsen & Evagorou, in preparation)
Overview of findings
Teacher development
The use of the specific models in training may help 
teachers to develop a stronger pedagogical base 
to support their teaching and learning about SSI 
and by using the model they increased teachers’ 
knowledge about ethical frameworks (Saunders & 
Rennie, 2013) 
Avoiding assessment
Science teachers avoid assessing students’ 
competences related to SSI – expecting that this is 
done in other disciplines (e.g. Steffen & Hößle, 
2017)
Content-oriented assessment
Science teachers tend to devalue SSI-relevant 
assessment criteria (e.g. Steffen & Hößle, 2017) 
and they instead tend to focus on the science 
disciplinary content when assessing students 
(Christenson, Gericke & Rundgren, 2017; 
Tidemand & Nielsen, 2017)
(Nielsen & Evagorou, in preparation)
Synthesis of the reviewed corpus
Implementing full-fledged SSI-teaching is difficult for science teachers for a number of 
constrains. In particular, lack of…
● guidance, 
● SSI-PCK,
● resources, 
● deep understanding of ethical frameworks,
● (perceived) ability to manage discussions and debate in the classroom,
● assessment criteria.
(Nielsen & Evagorou, in preparation)
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Activity
Now you have seen the main 
empirical findings from SSI 
studies.
Discuss with your neighbour 
(2 min). What is the most 
important focus for future 
research in SSI?
Type answer on www.menti.com
use code XX XX XX
Negat ive 
White
KU  UCPH
Evagorou & Nielsen (2019). Socioscientific issues: Searching for new perspectives. Plenary Talk at the European Science Education Research Association Conference 
(ESERA), August 29th, Bologna, Italy.  
Part 3
Searching for new 
perspectives
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Student activity
Data
Judgement of level
Report of level
Summative
Next step in learning
Formative
(after Harlen, 2013)
Issues concerning assessment of SSI
Justification in terms of 
assessment criteria
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Student activity
Data
Judgement of level
Report of level
Summative
Next step in learning
Issues concerning assessment of SSI
Justification in terms of 
assessment criteria
Typical summative 
assessment activities 
are not ideal for this 
competence
Lack of support for 
teachers to translate 
the competence to 
criteriaLack of guides for 
teacher-judgement
(after Harlen, 2013)
Formative
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Chapter 11
Transforming Assessment Research: 
Recommendations for Future Research
Jan Alexis Nielsen, Jens Dolin, and Sofie Tidemand
 Introduction
As a research project, ASSIST-ME produced a large number of results both within 
and across the eight participating partner countries using a variety of research meth-
ods. Based on the preceding chapters, this chapter will organise, prioritise and sum-
marise the principal outcomes. It seems reasonable to assume that many of the 
findings presented in the preceding chapters can inform further research with the 
fields of classroom assessment or science education (or both). For example, it is 
quite clear that the concept of inquiry teaching, while being central in the field of 
science education for two decades, still is difficult to define in clear and uniform 
terms (Rönnebeck et al. 2016). In concert, the chapters at the very least provide a 
state-of-the-art terminology about inquiry-related learning outcomes and how they 
are assessed that can act as a strong scaffold for future research on inquiry Science, 
Technology and Mathematics (STM) teaching.
We will in this chapter identify and outline current gaps in research into assess-
ment practice and tie the results of the ASSIST-ME project onto this outline. In this 
way, the chapter will present concrete research vistas that are still needed in inter-
national assessment research. The chapter concludes with a key theme that appears 
across many of the chapters in this volume, namely, issues concerning the opera-
tionalisation of complex learning goals into teaching and assessment activities.
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Issu s on rning asse sment f SSI
Learning 
g al related 
to science 
content
Learning 
goal related 
to SSI
?
PD or not PD? 
● Very few models of SSI PD supported by empirical data (Saunders & Rennie, 2013; 
Friedrichsen, Sadler & Zangori, in print)
○ Long term professional development with in class support vs. no PD 
(Friedrichsen, Sadler & Zangori, in print; Bayram-Jacobs et al., 2019)
○ Using specific teaching frameworks that can be applied in the classroom 
(Saunders & Rennie, 2013)
○ Teacher ownership and co-creation of materials vs. materials designed by 
researchers and implemented by teachers (Friedrichsen, Sadler & Zangori, in 
print; Bayram et al., 2019)
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SSI and teachers’ background
“A prospective teacher’s personal view of teaching science […] is a strong 
predictor of a prospective teacher’s actual practice of teaching science” (Crawford, 
2007, p. 637)
Teachers’ background:
● Specialists who insist on teaching knowledge (Tidemand & Nielsen, 2017) vs. non-
specialists (Garrido Espeja & Couso, in print)
● Understanding of the nature of science/vision of science (Leung et al., inprint)
● Lack teaching skills (coordinating discussions, making decisions) (Bryce & Gray, 
2004)
● Personal experiences (Lee and Witz, 2009)
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Four questions for the future of SSI-research
1 What are the remaining empirical blind spots in the SSI-literature? 
2 What are good ways to weave learning to teach SSI into traditional teacher education?
What changes are needed to move SSI-research into 
providing more conclusive findings?
What changes in policy and assessment are needed to 
increase the uptake of SSI-teaching?
3
4
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Thank you for your attention!
evagorou.m@unic.ac.cy janielsen@ind.ku.dk
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